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The pharmacokinetics of daptomycin has been described in pa-
tients with normal renal function (1, 2) or under hemodialysis

(3) but not in patients with severe impaired renal function who are
not receiving hemodialysis.

A 48-year-old, 60-kg woman was treated within our institution
for native aortic valve endocarditis due to methicillin-sensitive
Staphylococcus aureus. Because of an allergy to penicillin, she ini-
tially received gentamicin and vancomycin, leading to renal fail-
ure. Consequently, daptomycin (MIC � 0.064 �g/ml) was started
on day 16 at 10 mg/kg of body weight/24 h, concomitantly with
levofloxacin (125 mg/24 h) and rifampin (600 mg/12 h). On day
17, the patient underwent emergent aortic valve replacement be-
cause of acute heart failure. Renal function worsened, with a cre-
atinine clearance at 20.8 ml/min and creatine phosphokinase
(CPK) within normal values (37 IU/liter) on day 25. Therefore,
the daptomycin maintenance dose was reduced by half (10 mg/kg
every 48 h). Clinical evolution was favorable, creatinine clearance
was equal to 46.5 ml/min, and CPK was at 26 IU/liter at the end of
the treatment on day 55.

Daptomycin pharmacokinetics was investigated on day 35
from blood and urine samples assayed by liquid chromatography-
tandem mass spectrometry (LC-MS/MS) (4, 5). Although a
2-compartment model best describes daptomycin pharmacoki-
netics (1, 2), a 1-compartment model was selected here on visual
inspection of the fit due to the limited number of data points,
which may alter parameter estimates.

Although creatinine clearance was equal to only 23 ml/min
on the day of pharmacokinetic investigation, 38% of the dap-
tomycin dose was excreted in urine. Daptomycin total clear-
ance (0.240 � 0.016 liters/h or 4.00 � 0.27 ml/h/kg) was re-
duced by approximately 2-fold compared to that with healthy
volunteers (9.0 � 0.9 ml/h/kg) and by almost 4-fold compared
to the value (0.957 � 0.461 liters/h) reported in patients with
preserved renal function who were treated for bacteremia and
endocarditis (2). Yet the clearance estimate in our patient was
relatively close to the value (0.31 � 0.17 liters/h) previously
observed in patients with minimal kidney function (6). In or-
der to prevent toxicity, the maintenance dose was reduced by
half on day 25 by doubling the dosing interval. Since daptomy-
cin elimination is linear, administering 5 mg/kg every 24 h or
10 mg/kg every 48 h would result in similar areas under the
concentration-time curves (AUCs). The AUC-to-MIC ratio is
currently considered the relevant pharmacodynamic target for
daptomycin (3), but the optimal threshold AUC/MIC value is
still unknown (6). In contrast, CPK elevation related to mus-
culoskeletal adverse events is most likely to occur when the
residual concentration (Cmin) is �24.3 mg/liter (2). Using
pharmacokinetic parameters estimated in our patient, it was
possible to predict that daptomycin steady-state plasma con-
centrations would fluctuate between 20.7 and 103 �g/ml when

treated by 5 mg/kg every 24 h, compared with a range of 6.5 to
174 �g/ml after infusion of 10 mg/kg every 48 h (Fig. 1). Using
the latter regimen, Cmins should be 3.7-fold lower than the
24.3-�g/ml toxicity target. In conclusion, this case report sug-
gests that a dosing regimen of 10 mg/kg every 48 h for dapto-
mycin might be appropriate in patients with severe renal im-
pairment who are not under dialysis. However, this should now
be confirmed in a larger number of patients.
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FIG 1 Daptomycin experimental (open squares) and predicted (solid line)
concentrations 10 days (240 h) after adjusting the daptomycin dosing regimen
to 10 mg/kg infused over 1 h every 48 h.
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